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DISTRIBUTED DRIVER SYSTEM FOR LOCOMOTIVE OR OHV 

BACKGROUND OF THE INVENTION 

[0001] The invention generally relates to a system for 
use with a locomotive processor controlling an auxiliary 
device of the locomotive. In particular, the invention 
relates to a controller area network using a power 
distribution system to control auxiliary devices of a 
locomotive. The system is also applicable to an off- 
highway vehicle (OHV) . 

[0002] Originally, most auxiliary devices on 
locomotives were directly controlled by selectively 
supplying power or selectively inhibiting power applied to 
the auxiliary device. This required a separate set of 
power lines to each auxiliary device and high powers 
switches to connect each set of power lines to a power 
source . 

[0003] As locomotive systems become modernized, there 
is a need for networks to be used to communicate with and 
control auxiliary equipment. There is also a need for such 
networks to employ serial communications which are less 
susceptible to noise and other environmental factors. 
There is also a need for such a system to be simple and low 
in cost to implement. There is also a need for such a 
system to be able to interface and be compatible with other 
networks that may be part of or used in conjunction with 
the auxiliary equipment of the locomotive. There is also a 
need for such a system to be configured so that it can be 
retrofitted to existing systems. 

SUMMARY OF THE INVENTION 

[0004] In one embodiment, the invention comprises a 
system for use with a processor of a locomotive or an off- 
highway vehicle (OHV) , which processor controls an 
auxiliary device of the locomotive or OHV. A driver 
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selectively energizes the auxiliary device of the 
locomotive or OHV. A driver switch selectively activates 
the driver. A driver controller area network (CAN) 
microcontroller controls the driver switch. A panel switch 
selectively supplies power to the driver CAN 
microcontroller and the driver switch. A power 
distribution system connects the driver CAN microcontroller 
and the driver switch to the panel switch. A panel CAN 
microcontroller responsive to the processor controls the 
panel switch . 

[0005] In another embodiment, the invention comprises 
a system for use with a locomotive or an off-highway 
vehicle (OHV) processor controlling an auxiliary device of 
the locomotive or OHV. A driver opens and closes a device 
for selectively energizing the auxiliary device of the 
locomotive or OHV. A driver controller area network (CAN) 
microcontroller is associated with the driver switch. A 
panel switch selectively supplies power to the driver. A 
power distribution system connects the driver to the panel 
switch. A panel CAN microcontroller associated with the 
processor interfaces with the driver CAN microcontroller. 

[0006] In another embodiment the invention comprises a 
retrofit system for use with a processor of a locomotive or 
an off-highway vehicle (OHV) , which processor controls an 
auxiliary device of the locomotive or OHV. The locomotive 
includes a driver for selectively energizing the auxiliary 
device of the locomotive or OHV, a panel switch for 
selectively supplying power to the driver, and a power 
distribution system connecting the driver to the panel 
switch. The retrofit system comprises a driver switch 
adapted to selectively activate the driver, and a driver 
controller area network (CAN) microcontroller for 
controlling the driver switch. The driver CAN 
microcontroller is adapted to receive power from and is 
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connected to the power distribution system. The system 
also includes a panel CAN microcontroller responsive to the 
processor for controlling the panel switch. The panel CAN 
microcontroller is adapted to receive power from and is 
connected to the power distribution system. The driver CAN 
microcontroller and the panel CAN microcontroller 
communicate with each other via the power distribution 
system. 

[0007] In another embodiment/ the invention comprises 
a retrofit system for use with a locomotive or an off- 
highway vehicle (OHV) processor controlling an auxiliary 
device of the locomotive or OHV, said locomotive or OHV 
including a driver for selectively energizing the auxiliary 
device of the locomotive or OHV, a panel switch for 
selectively supplying power to the driver, and a power 
distribution system connecting the driver to the panel 
switch. The retrofit system comprises a driver controller 
area network (CAN) microcontroller associated with the 
driver and coupled to the power distribution system, and a 
panel CAN microcontroller associated with the processor and 
coupled to the power distribution system. The driver CAN 
microcontroller and the panel CAN microcontroller 
communicate with each other via the power distribution 
system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] Fig. 1 is a schematic diagram of a prior art 
locomotive system showing a digital output driver driving a 
contactor coil via a power distribution system (PDS) . 

[0009] Fig. 2 is a schematic diagram of one embodiment 
of a CAN based distributed driver locomotive system 
according to the invention wherein a panel controller area 
network (CAN) microcontroller responsive to a locomotive 
central processing unit (CPU) interfaces with a driver CAN 
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microcontroller which selectively energizes a device such 
as a contactor coil and associated contactor via a power 
distribution system. 

[0010] Fig. 3 is a schematic diagram of one embodiment 
of a CAN based distributed driver locomotive system 
according to the invention showing a digital output driver 
driving a device such as a contactor coil for opening and 
closing contactors via a power distribution system (PDS) 
wherein a panel CAN microcontroller associated with a 
locomotive CPU interfaces with a driver CAN microcontroller 
associated with a contactor coil via modulated signals 
superimposed on the PDS . 

DETAILED DESCRIPTION OF THE INVENTION 

[0011] FIG. 1 is schematic diagram of a prior art 
locomotive system showing a digital output driver 102 
driving a device such as a contactor coil 104 and 
associated contactors 108 via a power distribution system 

(PDS) 106. In this embodiment, the power distribution 
system 106 is illustrated as a single wire that connects 
the coil 104, which opens and closes contactor 108, to a 
power source 122 via a field effect transistor (FET) 110 in 
a control panel 112. The FET 110 is selectively opened and 
closed to selectively energize the coil 104 thereby opening 
and closing the contactors 108. The FET 110 is driven 
through a photo voltaic isolator (PVI) 114 or other type of 
voltage isolation device in order to isolate a control CPU 

(central processing unit) 116 and other electronics from 
any voltage transients on the power distribution system 106 
caused by the coil circuit or devices connected to the 
power distribution system 106. 

[0012] The contactor coil 104 and contactor 108 are 
controlled by the CPU 116 to selectively energize a first 
auxiliary device 118 and to selectively energize a second 
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auxiliary device 120. In operation, the CPU 116 provides a 
signal to the photo voltaic isolator 114 which in turn 
converts the signal into a voltage applied to the base of 
the FET 110 which selectively closes the FET thereby 
connecting the power source 12 2 to the coil 104 via the 
power distribution system 106. By energizing the coil 104, 
one or more of the contactors 108 is closed in order to 
energize either the first auxiliary device 118 and/or the 
second auxiliary device 120. 

[0013] FIG. 2 is a schematic diagram of one embodiment 
of a controller area network (CAN) based distributor driver 
system for a locomotive according to the invention. 
Although the invention is described herein in the context 
of a locomotive, it is contemplated that the invention 
includes the system as part of the off-highway vehicle 
(OHV) . A digital output driver 202 drives a contactor coil 
204 via a power distribution system 206. In this 
embodiment, the power distribution system 206 is 
illustrated as a single wire that connects the coil 2 04 of 
a contactor 208 to a power source 222 via an FET 210 in a 
control panel 212. The FET opens and closes to switch the 
power distribution system 2 06 on and off and to selectively 
apply power to the circuitry to the right of the dashed 
line which would be remote from the control circuitry to 
the left of the dashed line. The FET 210 is driven through 
a photo voltaic isolator 214 or other type of voltage 
isolation device in order to isolate the control 
electronics from any voltage transients in the contactor 
circuit. In the embodiment as illustrated in FIG. 2, the 
control electronics include a panel controller area network 
microcontroller (CAN MC) 215 responsive to a CPU (central 
processing unit) 216. The panel CAN MC 215 also is 
connected to the power distribution system to provide 
communication signals which are modulated onto the power 
distribution system 2 06 and to receive modulated 
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communication signals which are on the power distribution 
system 206. 

[0014] At the remote location to the right of the 
dashed line, a driver switch 224 and a driver CAN MC 226 
are connected to the power distribution system to control 
the selective energization of the coil 204 and contactor 
208. In this exemplary embodiment, the driver CAN MC 226 
controls an FET 22 8 which is connected to the power 
distribution system 206 and selectively applies power to 
the coil 204. The driver CAN MC 226 is also connected to 
the power distribution system 206 to receive modulated 
communication signals which are provided on the power 
distribution system 206 and for providing communication 
signals onto the power distribution system 206. 

[0015] In operation, the CPU 216 controls the panel 
CAN MC 215 and provides central control signals thereto 
which are used to control the FET 210 via the photo voltaic 
isolator 214. In addition, the central control signals are 
converted into CAN communication signals which are 
modulated onto the power distribution system 206 for 
communication to other driver CAN devices such as the 
driver CAN MC 226 connected to the power distribution 
system 206. For example, CPU 216 may indicate to the panel 
CAN MC 215 to close FET 210 and to instruct driver CAN MC 
226 to close FET 228. This would result in energization of 
the coil 2 04 and its associated contactors 2 08 so that a 
first auxiliary device 218 and a second auxiliary device 
220 would be selectively energized. 

[0016] Another feature some embodiments of this 
invention as illustrated in FIG. 2 includes feedback 
information provided from the driver CAN MC 226 to the CPU 
216 via the panel CAN MC 215. For example, a first sensor 
230 may monitor an operational parameter of the first 
auxiliary device 218 and provide first sensing signals to 
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the driver CAN MC 226. Similarly, a second sensor 232 may 
be associated with the second auxiliary device 22 0 to sense 
a parameter or other aspect of the device and provide a 
second sensing signal to the driver CAN MC 226. The driver 
CAN MC 22 6 converts the first and second sensor signals 
into modulated communication signals which are imposed upon 
the power distribution system 206. The panel CAN MC 215 
receives the modulated communication signals representing 
the first and second sensor signals and provides the 
information modulated in the signals to the CPU 216. Thus, 
the CPU 216 is able to be responsive to the first and 
second sensors 230, 232. For example, the CPU 216 can 
confirm that the first auxiliary device is properly 
operating (or not operating) based on the first sensor 
signal being provided by the first sensor 230. If the 
device is improperly operating or not operating, the CPU 
may take certain action such as resetting the system or 
notifying an operator of a potential problem. 

[0017] In one embodiment according to the invention, 
the system of FIG. 2 is for use with a locomotive CPU 216 
controlling first and second auxiliary devices 218 and 220 
of a locomotive. Thus, coil 204 constitutes a driver for 
opening and closing a contactor 208 for selectively 
energizing the first and/or second auxiliary devices 218 
and 220 of the locomotive. Driver switch 224 selectively 
activates the coil 204 in response to control signals and 
the control of the driver CAN MC 215, which control signals 
are being provided over the power distribution system 206. 

In this embodiment, FET 210 constitutes a panel switch for 
selectively supplying power to the driver CAN MC 226 and to 
the driver switch 224 via the power distribution system 206 
which connects both to the power source 222. The panel CAN 
MC 215 is responsive to the CPU 216 for controlling the 
panel switch in the form of FET 210 via the photovoltaic 
isolator 214 . 
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[0018] In general, the remote aspects of the system to 
the right of the dashed line provide feedback information 
to the control aspects of the system to the left of the 
dashed line. In particular, the driver CAN MC 226 provides 
to the panel CAN MC 215 via the power distribution system 
206 one or more feedback signals. This feedback signal may 
simply be an acknowledgment of receiving a signal from the 
panel CAN MC 215 or it may be a signal including 
information about the status of the driver switch 224, the 
coil 204, the contactor 208, either or both of the 
auxiliary devices 218, 220 or information provided to the 
driver CAN MC 226 by the first and second sensors 230 and 
232. One purpose of this feedback may also be simply to 
allow communication between the driver CAN MC 226 and the 
panel CAN MC 215. In addition, the panel CAN MC 215 may 
provide a signal corresponding to the feedback signal to 
the CPU 216 for updating the status of the remote aspects 
of the system to the CPU 216. 

[0019] In particular, according to one embodiment of 
the invention, the feedback information may comprise 
auxiliary sensor feedback information. In particular, the 
first and second sensors 230 and 232 associated with the 
first and second auxiliary devices 218 and 220 provide 
first and second sensor signals to the driver CAN MC 226. 
In response, the driver CAN MC 22 6 provides to the panel 
CAN MC 215 via the power distribution system 206 
corresponding feedback signals. In addition, the panel CAN 
MC 215 may provide a corresponding signal relating to the 
feedback to the CPU 216. 

[0020] It is also contemplated that the invention in 
one embodiment may comprise a retrofit system for use with 
a processor 216 of a locomotive (and/or OHV) which 
processor 216 controls an auxiliary device (s) 218, 220 of 
the locomotive. In this embodiment, driver 204, 208 
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selectively energizes the auxiliary device (s) 218, 220 of 
the locomotive. The panel switch 10 selectively supplies 
power to the driver 204, 208 via the power distribution 
system 206 which connects the driver 204, 208 to the panel 
switch 210. In this embodiment, the retrofit system 
comprises the driver switch 224, the driver CAN 
microcontroller 226 and the panel CAN microcontroller 215. 

The driver switch 224 is inserted in series between the 
driver 2 04, 2 08 and panel switch 210 and adapted to 
selectively activate the driver 204, 208. The driver CAN 
microcontroller 226 controls the driver switch 224 so that 
the driver CAN microcontroller 226 is adapted to receive 
power from and is connected to the power distribution 
system 206. The panel CAN microcontroller 215 is 
responsive to the processor 216 and controls the panel 
switch 210. The panel CAN microcontroller 215 is adapted 
to receive power from and is connected to the power 
distribution system 206 and the driver CAN microcontroller 
226 and the panel CAN microcontroller 215 communicate with 
each other via the power distribution system. 

[0021] FIG. 3 is a schematic diagram of one embodiment 
of a CAN-based distributed driver system for a locomotive 
(and/or OHV) according to the invention. A digital driver 
output 302 drives a contactor coil 304 via a power 
distribution system 306. In this illustrated embodiment, 
the power distribution 306 is a signal wire that connects 
the coil 304 of the contactor 308 to a power source 322 via 
an FET 310 in a control panel 312 which is to the right of 
the dashed line and remote from the aspects of the system. 

As a result, the FET 310 switches the coil 304 on and off 
to selectively open and close the contactors 308. The FET 
310 is driven through a photovoltaic isolator 314 or other 
type of voltage isolation device in order to isolate a 
control CPU 316 and other electronics connected thereto 
from any voltage transients in the power distribution 
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system. In this FIG. 3 embodiment, a panel CAN MC 315 
associated with the locomotive CPU 316 interfaces with a 
driver CAN MC 32 6 associated with remote devices such as a 
first auxiliary device 318 and a second auxiliary device 
320. The panel CAN MC 315 communicates with the driver CAN 
MC 326 via modulated signals superimposed on the power 
distribution system 306. In operation, the CPU 316 
selectively turns on and turns off the power distribution 
system being supplied to the remote equipment by 
controlling the photovoltaic isolator 314 which in turn 
controls the FET 310 to selectively close and connect the 
power source 322 to the coil 304. In addition, closing the 
FET 310 establishes a communication channel along the power 
distribution system 306, which communication channel allows 
signals to be exchanged between the driver CAN MC 32 6 and 
the panel CAN MC 315. 

[0022] The embodiment illustrated in FIG. 3 also 
contemplates that the remote equipment include a first 
sensor 330 monitoring the operation or status of the first 
auxiliary device 318 and a second sensor 332 monitoring the 
operation or status of the second auxiliary device 320. 
The sensors provide first and second sensor signals, 
respectively, to the driver CAN MC 326 which converts the 
sensor signals to modulated signals provided over the power 
distribution system to the panel CAN MC 315 and 
subsequently to the CPU 316. 

[0023] Thus FIG. 3 illustrates a system for use with a 
locomotive CPU 316 controlling first and second auxiliary 
devices 318 and 32 0 of the locomotive which are remote from 
the locomotive. The remote equipment includes a driver 
such as coil 3 04 for opening and closing one or more 
contactors 3 08 for selectively energizing the first and 
second auxiliary devices 318 and 320. The driver CAN MC 
326 is associated with the driver and a panel switch such 
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as FET 310 selectively supplies power to the coil 304. The 
power distribution system 306 connects the coil 304 to the 
power source 332 which is remote from the remote equipment 
via the panel switch FET 310. The panel CAN MC 315 
associated with the locomotive CPU 316 interfaces therewith 
and also interfaces with the driver CAN MC 326 to provide 
control signals to the driver CAN MC 326 and to receive 
status signals from the driver CAN MC 326. 

[0024] It is also contemplated that in one embodiment, 
the invention comprises a retrofit system for use with a 
locomotive processor 316 controlling an auxiliary device 
318, 320 of the locomotive. In this embodiment, the driver 
304, 308 selectively energizes the auxiliary device (s) 318, 
320 of the locomotive. The panel switch 310 selectively 
supplies power to the driver 304, 308. The power 
distribution system 306 connects the driver 304, 308 to the 
panel switch 310. The retrofit system comprises the driver 
CAN microcontroller 326 and the panel CAN microcontroller 
315. The driver CAN microcontroller 326 is associated with 
the driver 3 04, 3 08 and is coupled to the power 
distribution system 326. The panel CAN microcontroller 315 
is associated with the locomotive processor 316 and is 
coupled to the power distribution system 306. The driver 
CAN microcontroller 326 and the panel CAN microcontroller 
315 communicate with each other via the power distribution 
system 306. 
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